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ABSTRACT
Purpose: Sedentary behaviour (SB) is associated with negative health outcomes and is prevalent post-
stroke. This study explored SB after stroke from the perspective of stroke service staff.
Methods: Qualitative mixed-methods study. Non-participant observations in two stroke services (England/
Scotland) and semi-structured interviews with staff underpinned by the COM-B model of behaviour
change. Observations were analysed thematically; interviews were analysed using the
Framework approach.
Results: One hundred and thirty-two observation hours (October - December 2017), and 31 staff inter-
viewed (January –June 2018). Four themes were identified: (1) Opportunities for staff to support stroke
survivors to reduce SB; (2) Physical and psychological capability of staff to support stroke survivors to
reduce SB; (3) Motivating factors influencing staff behaviour to support stroke survivors to reduce SB; (4)
Staff suggestions for a future intervention to support stroke survivors to reduce SB.
Conclusions: Staff are aware of the consequences of prolonged sitting but did not relate to SB. Explicit
knowledge of SB was limited. Staff need training to support stroke survivors to reduce SB. Sedentary
behaviour in the community was not reported to change markedly, highlighting the need to engage
stroke survivors in movement from when capable in hospital, following through to home.
 IMPLICATIONS FOR REHABILITATION
 Stroke survivor sedentary behaviour is influenced, directly and indirectly, by the actions and instruc-
tions of stroke service staff in the inpatient and community setting.
 The built and social environment, both in the inpatient and community settings, may limit opportuni-
ties for safe movement and can result in stroke survivors spending more time sedentary.
 Stroke service staff appreciate the benefit of encouraging stroke survivors to stand and move more, if
it is safe for them to do so.
 Staff would be amenable to encourage stroke survivors to reduce sedentary behaviour, provided they
have the knowledge and resources to equip them to support this.
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Sedentary behaviour (SB) is defined as any waking behaviour with
a low energy expenditure while in a sitting, lying or reclining pos-
ture [1]. Prolonged periods of SB are associated with higher car-
diovascular disease incidence and mortality, with evidence of a
direct curvilinear (increasing with exposure) dose-response [2].
Negative health associations have also been highlighted in rela-
tion to disability, including reduced physical function [3],
increased symptoms of depression [4] and frailty [5]. The UK
Physical Activity Guidelines recommend minimising SB, emphasis-
ing the importance of reducing prolonged periods of time sitting,
lying, or reclining [6].
Even following good functional recovery, stroke survivors
spend more time sedentary than other patient populations and
healthy age-matched counterparts [7,8]. On an acute stroke unit,
patients have been shown to spend 94% of waking time in sed-
entary activities [9], in rehabilitation hospitals 74% [10], and 75%
in community settings [7]. The pattern of accumulation of SB
CONTACT Sarah Morton sarah.morton@ed.ac.uk Centre for Clinical Brain Sciences, College of Medicine and Veterinary Medicine, University of Edinburgh,
Edinburgh, Scotland
Supplemental data for this article can be accessed here.
This article has been corrected with minor changes. These changes do not impact the academic content of the article.
 2021 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group.
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives License (http://creativecommons.org/licenses/by-nc-nd/4.0/),




across the day is important as prolonged sedentary events are
associated with increased risk of cardiovascular issues [11,12].
After stroke, people tend to accumulate sedentary time in longer,
uninterrupted events [8].
Given the health risks associated with SB, it is likely to be
beneficial for stroke survivors to reduce time spent sitting. In
healthy populations, a relatively high level of moderate intensity
activity (60-75min/day) is needed to counteract the increased risk
associated with high sitting time (>8 h/day) [6]. Examples of mod-
erate intensity activity include brisk walking or cycling. This level
of physical activity (PA) is likely beyond the reach of many stroke
survivors who have been shown to have very low activity levels
(4.9min/day in moderate to vigorous activities) [7], it is more
appropriate to encourage stroke survivors to break up bouts of
sitting with standing or light-intensity activities spread across the
day [11].
Stroke services typically employ a multidisciplinary team
approach, staff include physiotherapists, occupational therapists,
speech and language therapists, therapy assistants, nurses, health-
care support workers, medical doctors, and psychologists. These
staff potentially play a key role in supporting stroke survivors to
reduce and break up SB, in the inpatient setting and following
discharge into the community. At present, no formal guidance
exists; no studies exploring staff perceptions of inpatient interven-
tions have been published, with just two studies reporting on
community-based interventions [13], one of which incorporated
views of healthcare professionals [14]. There is a need for innova-
tive approaches that can support stroke survivors to reduce SB in
a realistic and individualised way. Examples include co-producing
interventions with stroke survivors [15,16]. Robust intervention
development must be informed by current practice and should
take account of the views of service providers and users [17].
The aim of this study was to use interviews and non-partici-
pant observations to explore perspectives, capability, opportunity
and motivation of staff to support stroke survivors to reduce SB.
Guided by the COM-B model of behaviour change, where capabil-
ity relates to an individual’s psychological and physical ability to
engage in the behaviour, opportunity relates to physical and
social environmental factors, and motivation includes reflective
decision-making and automatic processes, that are based on emo-
tional responses and associated learning and habit [17]. This
approach is used in development of complex interventions and
was designed to inform the intervention to be developed using
findings from this study. This paper reports on staff reflections of
barriers and facilitators to behaviour change, exploration of
potentially modifiable determinants of SB, and considerations
how, and in what context, inpatient and community stroke service
staff currently discussed the topic of SB with stroke survivors or
their caregivers. Findings from non-participant observations and
interviews with stroke survivors and their caregivers in the same
settings are reported elsewhere [18].
Methods
The study was conducted in two National Health Service (NHS)
stroke units (one rehabilitation, one mixed acute-rehabilitation)
with linked community stroke services. Site one was in England
and site two in Scotland – both operating under the same health-
care system. Participants were not known to researchers prior to
the study. We took a mixed-methods (qualitative) approach using
non-participant observations, whereby the researcher observes
participants, in this case stroke service staff in interaction with
stroke survivors and caregivers (where present), without actively
participating, followed by semi-structured interviews [19]. This
approach was informed by National Institute for Clinical
Excellence (NICE) service improvement guidance, [20] and theories
of co-production which incorporate service users’ and providers’
views and experiences in design, management, delivery or evalu-
ation of services [21]. We drew on the COM-B model, to inform
data collection and subsequent data analysis [17].
Ethics
The study received favourable ethical opinion from the Health
Research Authority, the Yorkshire & the Humber – Bradford-Leeds
Research Ethics Committee [17/YH/0236] and Scotland A Research
Ethics Committee [17/SS/0099]. This ethical approval covered all
sites and services in England and Scotland.
Non-participant observations
Non-participant observations were conducted in inpatient and
community stroke services, using a qualitative observational
framework (Supplementary Appendix One) developed previously
by the research team [22]. In inpatient settings, observations were
conducted over two weeks to include weekday and weekend
mornings, afternoons, and evenings between 07:00 and 22:00.
Each session lasted four to five hours and was conducted by
experienced qualitative researchers (SM, JH, DJC, CF). Written
informed consent was obtained for patient focused observations.
Process/verbal consent was adopted for general stroke unit obser-
vations. Effort was made to ensure data were collected from dif-
ferent therapy disciplines, and types of sessions within disciplines,
e.g., upper/lower limb therapy, cognitive assessment, and func-
tional occupational therapy sessions, as well as interactions
between nurses or healthcare support workers and stroke survi-
vors and caregivers (where present) during routine care episodes.
Researchers engaged with staff to define potential observation
opportunities and maintained a record of types of sessions
observed; researchers did not participate in activities or in ther-
apy, medical or nursing interactions.
Inpatient observations were conducted in different areas of
stroke units, and in group or individual therapy sessions.
Observations initially collected data on stroke unit contexts,
including built environment and facilities available to patients,
how and where patients spent time, and understanding staff rou-
tines. Inpatient observations progressed to focus on individual
patient activity with therapists or nurses. Observations made in
the first three/four sessions informed choices of who and what to
focus on in observations of individual or group sessions in stroke
units and in community settings/patients’ homes.
In community settings, focused observations took place with
individual stroke survivors and, if present, their caregivers. This
involved observing interactions between the patient and the
therapists or nurses during home visits, or interactions with thera-
pists and/or other health and social care staff during stroke sur-
vivor and caregiver visits to community stroke services. At the
Scotland site, we mainly observed health or social care staff prac-
tice and interactions during stroke survivor and caregiver visits to
community stroke facilities. Community observation sessions var-
ied in length, from less than one hour (home visits), to a full day
(community centres), depending on type of interaction observed
and the duration of sessions.
Field notes documenting interventions provided by staff and
activities completed by or with stroke survivors were recorded
contemporaneously by researchers. The nature and focus of
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interactions between stroke survivors, staff and caregivers were
summarised in the field notes.
Semi-structured interviews
Researchers engaged with senior staff at sites and obtained per-
mission to approach staff to request participation in interviews.
We purposively selected occupational therapists (OTs), physio-
therapists (PTs), rehabilitation assistants (RAs), nurses, healthcare
support workers (HCSWs), medical staff and stroke care coordina-
tors contributing to post-stroke rehabilitation in the stroke units
and linked community services. This was to develop an under-
standing of views of a range of stroke service staff.
Interviews took place at participants’ place of work, were
audio-recorded, and transcribed. Written consent was obtained
for all interviewees. The interview topic guide, informed by the
COM-B model and findings from the observations, was designed
to explore capability, opportunity and motivation of the stroke
service staff [17] to reduce SB. Once defined, interview questions
were further distilled into three sections (Supplementary
Appendix Two).
Analysis
Data analysis was informed by the COM-B model of behaviour
change. The non-participant observations were thematically ana-
lysed, and interviews were analysed using the Framework
approach (Table 1) [23,24]. A convergent mixed-methods
approach was taken, placing equal weighting on findings from
both the observational and interview data during the final stage
of analysis. Doing this allowed us to attain a more complete
understanding of all data, than could be obtained from using
either method in isolation [25]. Once analysis of both data sets
was complete, summary memos from interview and observational
data analysis were then reviewed and combined by all researchers
to agree the analytical themes reported in the results section.
Non-participant observations
One researcher at each site coded and completed thematic ana-
lysis of observational data for each site (SM, JH); identifying com-
mon themes relating to reducing SB post-stroke. The COM-B
model was used to interpret the observational data and to struc-
ture summary memos for each site which outlined observed
stroke survivor, carer and staff behaviours related to SB and fac-
tors influencing capability, opportunity, and motivation to reduce
SB. Site-based analysis was reviewed by a third researcher (DJC)
before data were synthesised. Summary memos contributed to
the topic guides developed for semi-structured interviews. For
themes and associated descriptions, see Appendices Three
and Four.
Semi-structured interviews
Interviews were transcribed verbatim and reviewed alongside
field-notes from observations in QSR-NVivo11 (QSR International
Pty Ltd, 2016). Interview data were analysed using the Framework
analysis approach (Table 1) [23,24]. Six researchers (DJC, CF, SM,
JH, JFH, RC) contributed to a progressive open coding process;
two transcripts were coded by all six researchers, four by three
researchers, and six by two researchers. A coding framework was
agreed, then utilised to code all interview data. One researcher
coded all interviews from each site and then five transcripts were
independently double coded. Researchers met to review coding
consistency prior to creating Framework matrices. Working in
pairs, six researchers interpreted the Framework matrices and
developed summary memos based on data charted in the frame-
work matrices.
Results
Observations were conducted between October to December
2017, and interviews between January and June 2018. Forty-eight
staff were recruited in England and 45 in Scotland. A total of 132
observation hours were completed – England 69 h; Scotland
63.5 h. Rather than focusing on specified staff, observations col-
lected data on activity occurring at sites, including which staff
(professions/grade) engaged in these activities. This approach per-
mitted data collection on every occasion researchers were on site.
Had we narrowed the focus to specific members of staff opportu-
nities for data collection would have been limited to times when
these members of staff were on shift.
Audio-recorded semi-structured interviews lasted between
30min and 77min, averaging 58min (England), and 39min
(Scotland). Thirty-one staff were interviewed; 16 in England (10
inpatient; 6 community), and 15 in Scotland (10 inpatient; 5 com-
munity). Interview participants were allocated a pseudonym.
Details of all participants are recorded in Table 2, those who
also participated in an interview, are indicated with an asterisk.
Ages of participants ranged from 18 to 66 years old; 90.6% were
female, and 9.4% were male.
Following data analysis, four themes emerged. See Table 3.
Contextual insight and service overview
Stroke services at the two sites were organised differently and
provided different levels of post-stroke care, however staff prac-
tice and tasks completed daily were largely similar. At the
England site, the inpatient stroke unit provided rehabilitation care
only, whereas at the Scotland site, the unit provided acute and
rehabilitation care. In inpatient units at both sites, patients
attended rehabilitation therapy sessions based on individual need.
These were planned daily, during morning multidisciplinary (MDT)
meetings and were normally delivered only on weekdays.
Sessions were not delivered out of normal working hours or at
weekends. Most sessions took place in a dedicated therapy room.
Some therapy sessions were observed to take place at the bed-
side, these mainly focused on cognitive type therapy, for example,
placing cups in order or counting loose change (coins).
Nursing care was provided across 24-h and was based on
assessment of individual need. Mobility status and movement
related activity during the inpatient stay was always directed by
written instructions based on assessment conducted by therapists.
Community services differed considerably between sites. In
Table 1. Stages in Framework Analysis Approach [23].
1) Familiarisation with the data (reading, and re-reading field-notes,
transcripts, memos)
2) Identifying a thematic framework (researchers jointly developing a set of
codes organised into categories to manage and organise the data)
3) Indexing (systematically applying the thematic framework to the whole
data set)
4) Charting (entering data into Framework matrices: spreadsheets containing
cells into which summarised data are entered by codes (columns) and
cases (rows))
5) Mapping and interpretation (interpretive concepts or propositions describing
or explaining aspects of the data are the final output of the analysis)
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England, there was a defined care pathway, with patients receiv-
ing post-discharge rehabilitation support for up to six weeks;
commencing immediately after discharge from the stroke unit.
Community therapy staff provided rehabilitation in patient’s
homes. In contrast, in Scotland, there was a broader range of
community care pathways, including home and day centre thera-
peutic input. However, in Scotland, patients typically waited up to
six months following discharge from hospital before receiving
community rehabilitation. Of the community-based observations
completed in Scotland, just one therapy session was in a patient’s
home. Home-based therapy at this site is not delivered routinely
to all stroke survivors when they return home/to the community.
The built environment of the inpatient setting was, at both sites,
generally restrictive to movement, with limited options of places
for patients to move from the bed. Both sites had a day room with
television and books, but these were small spaces, which encour-
aged seated activity. Staff at both sites suggested, during inter-
views, that a shared meal space could provide an incentive for
patients to move and would also encourage social interaction.
Around the wards, there was a lot of equipment, some of which
was stored openly in corridors, which may have made it difficult
for, and discouraged patients from, walking around.
At stroke survivors’ homes, the environment was variable and
space to move varied from one home to the next. Staff were
observed providing advice, guidance, and instructing changes to
the environment, for example, installation of handrails, to support
stroke survivors to move more while at home. However, it was
recognised that modifications to the home environment was lim-
ited to how stroke survivors wanted to live, for example, with
cluttered or clear spaces, and cost and availability of installation
of supportive structures.









Physiotherapist/Band 5 <1 year 3–5 years
Physiotherapist/Band 5 <1 year <1 year
Physiotherapist/Band 6 >5 years >5 years
Band 2 1–2 years N/A
Physiotherapist/Band 7 >5 years >5 years
Occupational Therapist/Band 6 >5 years >5 years
Band 3 1–2 years >5 years
Registered Nurse/Band 5 3–5 years 3–5 years
Student Nurse <1 year N/A
Senior HealthCare Assistant/Band 3 >5 years >5 years
Stroke Clinical Nurse Specialist/Band 7 >5 years >5 years
Registered Nurse/Band 5 1–2 years 1–2 years
General Therapy Assistant/Band 4 >5 years N/A
General Therapy Assistant/Band 3 >5 years N/A
Band 5 >5 years >5 years
Assistant Practitioner/Band 4 3–5 years 1–2 years
Assistant Practitioner/Band 3 1–2 years 1–2 years
Band 5 >5 years >5 years
Staff Nurse/Band 5 – >5 years
- 1–2 years <1 year
Healthcare Support Worker <1 year N/A
Healthcare Support WorkerBand 2 >5 years N/A
Band 6 1–2 years >5 years
Staff Nurse/Band 5 1–2 yeas 1–2 years
Senior Healthcare Support Worker – >5 years
Bank Healthcare Support Worker/Band 2 1–2 years 1–2 years
Hostess <1 year N/A
Senior HCSW/Band 3 – >5 years
Healthcare Support Worker/Band 2 1–2 years –
FY1 Doctor <1 year <1 year
FY2 Doctor <1 year 1–2 years
FY1 Doctor <1 years <1 year
Senior HealthCare Assistant/Band 3 1–2 years 1–2 years
HealthCare Assistant/Band 2 >5 years N/A
Band 7 >5 yeas >5 years
Occupational Therapist/Band 5 <1 year 3–5 years
Band 2 >5 years >5 years
Occupational Therapy/Band 6 1–2 years >5 years
Psychologist/Band 8a 3–5 years >5 years
Physiotherapist/Band 7 >5 years >5 years
Occupational Therapist/Band 7 >5 years >5 years
Band 6 3–5 years 3–5 years
Physiotherapist/Band 6 >5 years >5 years
Physiotherapy student n/a n/a
Medical, consultant >5 years >5 years
Volunteer >5 years n/a
SCOTLAND
Clinical Support Worker Band 3 >5 years n/a
Band 2 12 years not completed
Staff nurse Band 5 <1 year <1 year
Student nurse <1 year n/a
Student <1 year n/a
Staff nurse Band 5 <1 year <1 year
Staff nurse Band 5 12 years 3–5 years
Dietitian Band 5 12 years 3–5 years
Healthcare Support Worker 12 years n/a
Staff nurse Band 5 12 years not completed
Student nurse >5 years n/a
Physiotherapist Band 6 >5 years >5 years
Band 5 <1 year 12 years
Band 5 3–5 years not completed
Band 2 not completed 3–5 years
Staff nurse 12 years 12 years
Charge nurse Band 6 not completed >5 years
Staff nurse Band 5 3–5 years 3–5 years
Student n/a n/a
Band 2 3–5 years not completed
Band 2 <1 year 3–5 years









Band 6 >5 years >5 years
Band 6 >5 years >5 years
Care and Support Worker G4 3–5 years n/a
Grade 7 >5 years >5 years
Care and Support Worker G4 <1 year <1 year
Care and Support Worker <1 year <1 year
Care and Support Worker G4 12 years n/a
Grade 7 >5 years >5 years
Band 6 Physiotherapist >5 years >5 years
Care and Support Worker G6 3–5 years >5 years
Care and Support Worker G6 >5 years >5 years
Band 6 Physiotherapist >5 years >5 years
Band 5 Occupational Therapist >5 years >5 years
Band 6 Physiotherapist >5 years >5 years
Band 6 Nurse >5 years >5 years
Band 7 Physiotherapist >5 years >5 years
Band 5 Physiotherapist <1 year 12 years
Table 3. Summary of themes following analysis of interview and observa-
tional data.
Theme
1. Opportunities for staff to support stroke survivors to reduce
sedentary behaviour
2. Physical and psychological capability of staff to support stroke survivors to
reduce sedentary behaviour
3. Motivating factors influencing staff behaviour to support stroke survivors to
reduce sedentary behaviour
4. Staff suggestions for a future intervention to support stroke survivors to
reduce sedentary behaviour
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In Scotland, the community day centre provided a bright and
open space that actively encouraged movement and engagement
with a range of activities – both seated, for example crafts, and
movement based. There were activity rooms, where staff encour-
aged stroke survivors to engage in exercise after stroke classes,
gardening, arty, and woodwork.
Theme 1: opportunities for staff to support stroke survivors to
reduce sedentary behaviour
During interviews staff at both sites indicated having limited time
to complete routine tasks and reported the ward was often short-
staffed. This resulted, outside of therapy sessions, in many staff
choosing to conduct personal care or standing and moving
related activities on behalf of patients rather than encouraging
them to do these independently, meaning patients were inadvert-
ently encouraged to be sedentary.
It feels good to get them up and moving. But sometimes we’re so busy
we can’t get everyone up and moving, we can maybe get the odd
couple up, but it would be good if we could start getting everybody
up and mobilising better. (Jasmine, Healthcare Support
Worker, Scotland)
Encouragement of breaks in SB for inpatients occurred mostly
during routine activity when staff had time (e.g., washing, dress-
ing, toileting), and as part of scheduled occupational or physio-
therapy provision. However, SB reduction was not the primary
objective of these tasks. There were missed opportunities to
encourage patients to move more. Outside of scheduled therapy,
inpatient staff were not routinely observed encouraging patients
to stand and move. Researchers at both sites noted staff did not
routinely prompt patient’s visitors to engage the patient in stand-
ing and moving related activity. However, it was also noted that
limited space around patient beds and the ward generally was
not conducive to movement or exercise type activity.
Some visitors were observed requesting to take patients away
from the unit, for example, to visit the hospital coffee shop; in
Scotland, typically due to safety concerns, this was advised to be
done with the patient using a wheelchair. Staff felt there was
opportunity to make more use of the available space around the
ward, highlighting the limitations of confining movement to the
patient bedside.
… it’s a rehab ward and has probably got the smallest dayroom of the
whole hospital; it’s used for storage of a lot of big chairs, so there’s a
lot of limitations on that space. The ward manager would love that
space to be used for more group work, even having some tables out
for those that wanted to come up for their lunch so again there’s some
movement there. They could never do anything about the space by the
sides of the beds because it’s tiny isn’t it?, literally it’s a stand and pivot
isn’t it to reach anything? (Ava, Occupational Therapist, England)
Both sites were observed to be busy throughout the day –
mealtimes and mornings being busiest with routine staff activities.
During these times there was a high presence of equipment, for
example, clinical staff computers (on trolleys), meal trolleys, and
hoists. Staff activities decreased later in the day, with very little
happening from after supper to lights-off, normally around 22:00,
or when most of the patients were in bed.
Inpatient therapy sessions represented the main opportunity
to break up SB. These were normally facilitated in a dedicated
therapy room, lasted approximately 30min, typically occurring
once daily for each discipline. However, these were not associated
with breaking up sitting time outside of formal sessions. Therapy
sessions generally focused on addressing specific functional defi-
cits, and reducing impact(s) of physical and cognitive disability
post-stoke and did not include interactions focused on reducing
or breaking up SB. Types of activities observed included, as exam-
ples, sit-to-stand exercises and walking practice. The purpose of
these was explained to stroke survivors as being related to
addressing functional deficits and achieving rehabilitation and
recovery goals. We did not observe staff making linkages with the
application of these activities as a method for reducing SB.
OT sessions focused on regaining independence following dis-
charge e.g., making meals in a room set up as a kitchen, or man-
aging personal care in the bathroom, however, conversations
about breaking up sitting time during the day by using these
activities for this purpose were not observed. Opportunities to
introduce activities that could be carried out throughout the day
at the bedside (e.g., sit-to-stands) were discussed with staff during
interviews and observations. Staff identified fear of falls prevented
them from prescribing these types of activities without direct staff
supervision. We did not observe an explicit focus on, or interac-
tions based on, advising stroke survivors about the importance of
breaking up SB or how they could do this outside of formal ther-
apy sessions.
Community input was variable at the two sites, with the
Scotland site having a less defined care pathway. This made it
more difficult to identify a specific point in the community stroke
care pathway in Scotland when it would be possible to consist-
ently integrate mechanisms to reduce SB. However, opportunities
were evident for most patients, for example, community stroke
liaison nurses discussed locally relevant information about groups
and activities with patients. In the community day centre
(Scotland), staff discussed health promotion activities using a
range of formats, including health awareness sessions, monitoring
worksheets, and diaries. Outpatient facility visits, community exer-
cise classes, and at discharge from service contacts were also
identified as potential opportunities. At the England site, commu-
nity staff utilised a “life after stroke” information booklet, with a
mechanism for recording milestones, appointments and locally
relevant information, over the course of community stroke service
involvement. Staff in both community services acknowledged that
these existing strategies did not currently focus on SB. However,
recognised these approaches provided opportunities to integrate
information about reducing SB.
I think it would fit in quite easily actually, within our service, definitely,
and throughout all the different aspects. I was already thinking health
promotion could be one way of getting it out there, that would be en-
masse [… ] as well as the peer support conversation. [… ] It could even
be something we that we could put on our trainers form, that even if
we’re not going to see that client again, we could just still leave them
with that message, saying [… ] make sure you are not sitting for long
periods, or lying, [… ] it will be really easy to incorporate into the work
we do here. (Amelie, Care and Support Worker, Scotland)
Theme 2: physical and psychological capability of staff to
support stroke survivors to reduce sedentary behaviour
Staff interviewed indicated that stroke service staff have different
skills, knowledge, and confidence based on professional roles, and
suggested this should be considered as part of intervention devel-
opment and implementation. For example, nursing and care staff
were normally associated, by all staff interviewed, with providing
care to the patient – washing, dressing, medicating. Therapy staff
were associated with providing therapeutic and rehabilitation
input. Staff discussed how these different roles required different
skill sets and approaches, and although a multi-disciplinary
approach was taken there was little divergence from defined
roles. Because of this, staff who have not been trained in
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supporting stroke survivors to stand more, may not have the con-
fidence or knowledge to know when or how to support a patient
to reduce SB. Staff felt it necessary to overcome this as part of an
intervention.
I think I would like to do a bit of training on that [SB] and seeing what
I can do [… ] activities we could do with them to break it [SB] up. It
would be so much better, because [… ] I’m sort of new to the stroke
unit, well I’ve been here a year but I feel like I am still finding my feet a
little bit, so going on a bit more training [… ] I could benefit from.
(Hannah, Student, Scotland)
… training up the team to be more aware of that [SB], or be more
aware of the damage that it can do [… ] and then strategies that they
could do to prevent that. Because there is loads of stud out there, but
you wonder if some of the staff actually realise what they could be
doing. (Annabelle, Activity Co-Ordinator, Scotland)
There was consensus that standing and moving related activity
should be therapist led. Most nursing staff interviewed, felt they
lacked capability to do this without input and detailed guidance
from the therapy team. They talked about guidelines relating to
early movement after stroke and waiting for a member of the
therapy team to assess a patient prior to nursing staff engaging
them with movement [26].
At both sites, it was clear, from the observations and inter-
views, that standing and moving related activity was primarily
directed by therapy staff, in terms of how and when to transfer
and mobilise.
Mobility wise, to get them out of the chairs, is physio led, once the
physios are saying they can use a gutter frame with two, or they can
use a Zimmer with two, then when they need the toilet, rather than
bring a chair to them we’ll walk with them to the toilet and we’ll walk
with them back, try and get them to do as much as they can on their
own, because the whole emphasis is on promoting their independence.
(Lilly, Senior Staff Nurse, Scotland)
For most staff, interviews confirmed that SB was not a familiar
concept. It was often confused with absence of cognitive activity,
for example sitting to read was not considered a SB because the
act of doing was present, whereas sitting doing nothing was more
likely to be considered a SB. Lack of PA was also commonly con-
fused with SB; this was apparent across all grades of staff.
I don’t really know the exact definition of it to be honest, and there
might be some difference from it [physical inactivity] and there might
be something added onto it rather than just like lack of physical
activity. (Mia, Clinician, England)
When asked what they perceived to be consequences of
spending prolonged periods sitting, many staff reported dealing
with patients who were experiencing pressure sores, low mood,
and reluctance to engage in social interactions. However, there
was little evidence of inpatient staff making a direct connection
to SB, and longer-term health impacts. Some community staff
were more aware, however knowledge was often limited to phys-
ical consequences.
Well, obviously, if you’re not getting up, it’s not great for your heart, it’s
not great for your lungs, it’s not great for your blood pressure [laughs]
it’s not great for any of those things. If you’re still eating a lot,
obviously you’re likely to put weight on, that comes with all its own
health problems. I think, muscle strength-wise, if you lose all your
muscle strength you’re in trouble, it’s not great for your joints, it’s just,
overall, not great for any part of your body because we’re creatures
that are built to move around, not stay still. (Evie,
Physiotherapist, England)
During inpatient observations, standardised procedures for
passing on standing and moving or activity related information to
family and friends were not observed. Nursing staff were not
encouraged by therapy staff to be involved in prompting
caregivers to support patients to increase activity or reduce SB.
This was discussed by community staff as having a knock-on
effect. They described needing to work with stroke survivors to
mitigate the effects of behaviours learned while in hospital, where
inpatient staff were perceived by community staff to encourage
patients to avoid moving.
We see quite often in the community, [patients stating] “but the
hospital taught me to stay in bed, the hospital told me not to move”,
and then they [stroke survivors] deem what the hospital says, so highly,
that actually they were struggling to break that. We’re going, no listen,
that was when you were acute, now you’re home, now you need to
start [moving] even more. (Maryam, Occupational Therapist, Scotland)
Theme 3: motivating factors influencing staff behaviour to
support stroke survivors to reduce sedentary behaviour
In interviews, staff in both settings, were positive about encourag-
ing patients to stand and move more. They felt providing guid-
ance for stroke survivors about frequency and examples of
appropriate movement was consistent with their rehabilitation
ethos and existing practice.
One factor that reduced motivation of staff to encourage
stroke survivors to increase the amount of time they spend in
standing and movement activity was concerned with fall preven-
tion. In both inpatient settings, there was a lot of information dis-
played in staff and patient areas about preventing falls. The
inpatient culture was very much directed toward reducing falls,
with the primary way of doing this being to encourage patients
to remain seated or in bed. Although falls risk and falls prevention
was also a key concern, community staff at both sites were less
risk averse in relation to falls. The community stroke services
placed greater focus on encouraging independence. During inter-
views, community staff talked about supporting patients to build
up the distance they walked, and set goals do this gradually. The
main motivator for this was to support patients to regain a nor-
mal way of life as far as was possible. Community based staff felt
there was greater opportunity to encourage stroke survivors to
reduce SB if they had an active pre-stroke lifestyle and were
amenable to engaging in standing and moving related activity
post-stroke, including getting back to “normal”.
… it’s finding out what they’re doing and what they did previously and
whether that’s something they can get back into. Do link into a lot
with some of the services which are already out there, if that person
wants to go to something but isn’t able to at the moment, as one of
their goals, for example, I would refer into another service for help with
kind of just going on the buses or going and meeting a friend for
coffee or something like that. (Bella, Staff Nurse, Scotland)
Staff indicated some risk was inevitable with the key being to
manage situations since for most stroke survivors encouraging
more standing and moving was beneficial overall. At both sites,
community staff discussed, during interviews, the importance of
encouraging patients to increase or maintain mobility independ-
ently or supported and discussed perceptions and understanding
of the health and wellbeing consequences of low levels of PA.
These discussions included suggestions for increasing levels of PA
and implementing healthier approaches to lifestyle decisions
including smoking cessation and diet choices. During interviews,
inpatient and community staff regularly highlighted the need to
be aware of the impact of cognitive impairments on understand-
ing and behaviour post-stroke, and the need to balance encour-
aging and supporting activities to address these issues with
awareness of need to break up periods of SB.
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… the type of stroke, and the problems they’ve got from the stroke
can hinder their progress [… ] if somebody’s got sensory or inattention
problems, then that can make movement a lot harder for them, even
though they might have some movement in an arm or limb, then that
will impact on their recovery, as well obviously cognitive awareness of
the stroke I think is a big problem. And mood, low mood and
motivation can impact on their willingness and how they perceive
themselves after stroke, so how well they progress… so lots of factors
all need to be right and aligned for somebody to make the best
progress… and really want to challenge the body. (Amelia, Stroke
Clinical Nurse Specialist, England)
Theme 4: staff suggestions for a future intervention to support
stroke survivors to reduce sedentary behaviour
In general, staff were in favour of an intervention to reduce SB
post-stroke. However, suggested that any intervention should
take a patient-focused approach, perhaps adapting or being incor-
porated in existing techniques already use during, for example,
patient diary monitoring.
I think some sort of visual thing [… ] like when they’ve got up, they
have to tick it or mark it off. It’s kind of like a diary, but obviously it
would be a good indicator of how often in a day someone’s getting up,
or could we use technology in some way to do it, there’s got to be
something that we could do that would give us a better view of what
people are doing and not doing and would encourage them to do
more of it. (Evie, Physiotherapist, England)
For a SB intervention to be successful, staff felt clarity was
required in terms of who the intervention was intended to be tar-
geted at, and considerate of patients’ level of post-stroke impair-
ment. Nurses’ and HCSWs routine monitoring activity such as
intentional ward rounding activity could incorporate opportunities
for standing and moving where appropriate for patients. This
would support existing therapy activity. Emphasis was placed on
developing guidelines, ensuring the developed intervention is
clearly formulated so staff know their role in delivery, and to be
inclusive but also challenging enough for those capable of stand-
ing and moving for longer, more frequently, or with less support.
I think sometimes some people benefit from very concrete information.
So, if there were some guidelines I think for some patients it would
work really well, [… .] because we’ve had patients who’ve responded
extremely positively to the upper limb therapy, the GRASP
(programme), and they’ve responded so well that the benefits has been
fantastic. So actually, if they’ve got strict, if they’ve got a set of
guidelines it’s like, do this twice a day, three times, once within the
hour or something like that, you’d have a group of patients that would
do that, you’d have a group of patients that wouldn’t, and there might
be other factors related to that, with cognition, but you would have a
group that would do that. (Sophia, Occupational Therapist, England)
Staff also felt it important to define when the intervention
would commence post-stroke and how staff would be equipped
for consistent delivery, ensuring all patients receive the same
information, and have tools for recording movement. Concern
was raised during interviews about patients discharged from hos-
pital quickly to early supported discharge services or those who
attend an outpatient stroke clinic and are never admitted to a
stroke unit because they may never get referred to or have access
to post-stroke care and/or information. Staff highlighted the need
to include these patients who may receive limited, or no commu-
nity follow up, and to ensure any intervention was suitable for
use across inpatient and community settings. Some staff wanted
clarity about who would be responsible for delivering the inter-
vention and what role different staff members would have during
intervention delivery. Those interviewed felt that encouraging
patients to stand and move more was every staff members’ role,
and should be promoted as a cultural change, across
organisations.
One key finding from the interviews was the need for training
all staff about SB, before introducing an intervention. Staff know-
ledge of SB, including consequences and benefits varied greatly,
and staff agreed it would be appropriate to include a package of
staff training as part of the intervention - ensuring all staff are giv-
ing a consistent message to patients when discussing SB.
I think I could probably benefit from some sort of education about it,
it’s not something that’s often discussed. I mean, we’ve touched on
alcohol and smoking and those sort of things, there’s a big focus on
those but I don’t think sedentary behaviour has a big focus here. (Rose,
Staff Nurse, Scotland)
Discussion
This is the first study to explore staff perceptions of SB in stroke
survivors using non-participant observations in stroke units and in
linked community services, combined with staff interviews. We
identified three themes directly related to stroke service staff cap-
ability, opportunity, and motivation that impact their approaches
to support stroke survivors to reduce SB. The fourth theme
reported in this paper makes suggestions for a future intervention
to reduce SB after stroke.
Outside of routine therapy sessions, staff encouragement for
patients to stand and move more was limited. This is consistent
with studies measuring SB levels of inpatient stroke survivors
within stroke rehabilitation hospitals; patients on average engage
76% of the day in non-therapy or low physical activity [10,27,28].
Evidence that staff provide limited opportunity and encourage-
ment for stroke survivors to reduce SB in the inpatient setting
cements the need for an intervention to address this. Whilst staff,
at both sites, in inpatient and community settings, had awareness
of the consequences of spending prolonged periods of time sit-
ting, they lacked awareness of how the longer-term consequences
of SB differ from those associated with a lack of PA. For the most
part, staff also indicated that encouraging patients to move was a
therapy-led activity; this was particularly the case in the inpatient
units. Initial and ongoing therapy assessments determined mobil-
ity status and movement related activity. Nurses and healthcare
support workers in inpatient services encouraged rehabilitation
activity directed by therapists but did not make independent
judgements on mobility or movement status. Observations indi-
cated roles within services were clearly defined, staff identified
closely with these roles with limited deviation from the care or
therapy they have been trained to deliver. This highlights the
need for staff education across the board - ensuring all are to be
able to support stroke survivors to reduce SB. To ensure training,
and associated intervention, can be integrated into routine prac-
tice without impact to staff who consistently reported being
under time-pressures, it will be imperative that training is deliv-
ered concisely and aligned with availability of staff. “Buy-in” of
senior staff would support this and would enhance acceptability
and uptake of an intervention to reduce SB.
This study highlighted opportunities to incorporate breaks in
SB as part of routine rehabilitation and care contacts both in the
inpatient and community settings. However, for behaviour change
to occur and be sustained in these settings, interventions would
need to include raising awareness of the health-related signifi-
cance of SB post-stroke and provide support for all stroke service
staff to adopt strategies which facilitate SB reduction as part of
routine care and rehabilitation. We identified a crucial barrier,
reported by staff in the inpatient setting, to be concern about
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falls and a ward-wide focus on mitigating the event of falls post-
stroke. This focus on reducing falls influenced staff behaviour and
indirectly contributed to increased SB of stroke survivors.
However, while this is largely an inpatient culture, it does filter
into the community setting and presents a significant issue for
many stroke survivors across their recovery trajectory.
Interventions designed to reduce SB must address this by working
closely with stroke service staff to consider how to overcome this
important issue in a realistic and safe manner. One opportunity is
to support staff to understand how incorporating safe approaches
to reducing SB into their routine practice could support stroke
survivors to regain strength and confidence, which could reduce
the incidence of falls risk in the longer term. The lack of safe,
movement-friendly space in the inpatient setting also presents a
barrier, effort is needed to ensure space is available for patients
to be able to engage with an intervention to reduce SB.
Few studies have reported on the amount of SB in commu-
nity-based stroke survivors, however, a 2013 systematic review
[29] estimated daily levels of SB to be approximately 63% to 87%
of the waking day, which is more than those of a similarly aged,
healthy population. This figure is similar to that reported in the
inpatient setting [28], indicating levels of SB are unlikely to reduce
even when a stroke survivor returns home. Although our study
did not explicitly measure this, we found a similar pattern, which
highlights the need for an intervention that continues once the
stroke survivor returns home. While the focus of this paper
reports on findings from staff perspectives, the work was part of a
wider study exploring the capability, opportunity, and motivation
to reduce SB after stroke. Our study reporting on patient and
caregiver perspectives [30] found stroke survivors engaged in SB
for a wide range of reasons including wanting to rest to support
their recovery, and to engage in activities they enjoy, for example,
reading the newspaper and watching television. Our paper
reported on stroke survivors’ behaviours at 6- and 9-months post-
stroke. Similar SB patterns were also recorded in two separate
studies exploring SB after stroke, the first, a longitudinal study fol-
lowing stroke survivors for one year following their stroke [8], and
the second, at 3-months post-stroke [31].
A 2020 study exploring SB and chronic illness highlighted the
need to be aware of the important balance between encouraging
a reduction in SB to obtain health-benefit alongside recognition
of the importance of chronically ill patients engaging in sedentary
activities they gain pleasure from, particularly given the physical
limitations they may experience [32]. This aligns with our current
findings, and those reported in our patient and caregiver paper
[30]. A 2019 systematic review exploring adults’ experiences of SB
and non-workplace interventions also found that “cultural habits”
can form based on feeling entitled to spend more time resting in
later life, or after a hard day’s work. These findings are similar to
the study exploring chronic illness and SB [32], which found limi-
tations and facilitators to reducing SB that are directly linked to
chronic illness, as well as appreciation of encouraging engage-
ment with activities that provide enjoyment, and recommended
any interventions developed to reduce SB should consider these
factors [33].
Strengths and limitations
This study adds to an emerging body of literature about SB after
stroke, contributing new understanding on the perspectives of
staff working in stroke care, which is less well documented. A key
strength of the study was that it utilised non-participant qualita-
tive observations and interviews with staff and analysed these
data alongside those collected from observations and interviews
with stroke survivors and their caregivers. The patient views study,
found that stroke survivors, in common with stroke service staff
are willing to consider methods for reducing SB, with support
from their caregivers and stroke service staff [18]. This study was
conducted in inpatient and community settings, in two different
locations – Scotland and England This permitted a broad range of
data to be collected and for a realistic and complete understand-
ing of SB after stroke at these sites. This allowed us to understand
challenges and opportunities for staff within the different settings,
and to understand differences in care pathways. When aligned
and analysed with the COM-B approach, this was particularly use-
ful for considering how an intervention might be developed and
how this might relate to existing staff practice and the environ-
ment where stroke care is delivered. We have identified gaps in
knowledge of SB within stroke service staff and have used this
information to develop an intervention to reduce SB after
stroke [30].
In terms of limitations of the study, since the work was under-
taken at just two sites, and even though this small sample high-
lighted considerable differences in the care pathway, it is likely
that findings from this work may not be representative of services
in other locations. Additionally, our study was conducted at
inpatient sites with limited communal and outdoors spaces (due
to time of year), and other components that may encourage a
reduction in SB, and therefore may not represent staff perceptions
at all sites.
Conclusion
This study used observations at inpatient and community stroke
services at two locations, and interviews with staff at the same
sites to understand factors influencing SB in stroke survivors and
to explore how this could be reduced. The study found that
although staff are generally aware of the consequences of spend-
ing too much time sitting, there was some confusion about what
count as SB. This highlighted the need for staff to be provided
evidence-based training to enable them to support stroke survi-
vors to reduce SB. Sedentary levels in the community were not
reported to change markedly, highlighting the need to engage
stroke survivors in movement from when capable of doing so in
hospital, as well as when they return home. Findings from this
study have informed the development of a SB reduction interven-
tion that has been designed to be integrated into existing routine
practice in stroke services. The development of the intervention is
reported elsewhere [30].
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